Sesquiterpene lactones inhibit luciferase but not beta-galactosidase activity in vitro and ex vivo.
Reporter enzymes such as firefly luciferase or beta-galactosidase of Escherichia coli are frequently used to study transcriptional activity of genes and to investigate the effects of novel compounds on gene or transcription factor activity. It is generally assumed that the activity of these enzymes is unaffected by the treatment conditions. Therefore, this factor is not considered when interpreting the data obtained. Biologically active compounds such as sesquiterpene lactones (SLs) have also been tested in reporter gene assays for their influence on gene expression. Here we show in in vitro and ex vivo experiments that SLs inhibit firefly luciferase activity probably by direct targeting of the enzyme while beta-galactosidase remains almost completely unaffected. The loss of luciferase activity after SL treatment could be an effect of their sulfhydryl-modifying potency and the subsequent alteration of the enzyme's tertiary structure. These results demonstrate that the effect of the test substance on the reporter enzyme used should be taken into consideration when the transcriptional effect of novel compounds is investigated.